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to a syringe (2), and a tapered section (14) terminating in a blunt tip (15) at the opposite end; characterized in that said tapered section (14) 
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therefrom, and also for withdrawing liquid from an ampule. 
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BLUNT CANNULA CONSTRUCTION FOR MULTIPLE APPLICATIONS 


The present invention relates to a cannula construction, and more particularly to a blunt 
cannula of a construction enabling it to be used in a wide variety of different medical applications. 


It is highly desirable to use blunt cannulas made of stiff plastic material as a replacement 
for metal needles in syringes in order to minimize the possibility of accidental needle sticks which 
may cause infection of a person handling an infected needle. Such blunt cannulas are now used 
to penetrate pre-slitted rubber plugs which self-seal as soon as the blunt cannula has been 
removed. The blunt cannula of one manufacturer includes a cylindrical section of 10 mm in 
length and a tapered section of 2-3 mm in length, the tapered section having an outer diameter 
tapering from 2.0 to 1.8 mm and an inner diameter tapering from 1.5 to 1.2 mm. The blunt 
cannula of another manufacturer includes a cylindrical section of 13 mm in length and formed 
with a rounded tip rather than with a tapered section, the rounded tip having an outer diameter of 
1.8-2.0 mm. These known blunt cannulas have heretofore been used for penetrating pre-slitted, 
self-sealing rubber plugs, such as provided at injection sites for injecting or withdrawing liquids. 

Metal needles attached to syringes are also commonly used for puncturing the plug or 
septum of a vial in order to withdraw liquid from the vial. Recently, a two-pan cannula has been 
constructed for this application, including a pointed tip part slidably received within a blunt 
cannula part, such that the pointed tip part is used to puncture the plug of the vial and is retained 
in place, while the blunt cannula part is used for withdrawing the liquid from the vial via the 
pointed tip part. Such a two-part construction, however, is quite costly. 

Metal needles attached to syringes are also used for withdrawing liquids from ampules. 
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An object of the present invention is to provide a blunt cannula construction enabling it 
to have more universal application, not only for insertion through a pre-slitted, self-sealing plug, 
but also for puncturing unslitted plugs or septums in vials and for withdrawing liquids from 
ampules. Another object of the invention is to provide a syringe including the novel blunt cannula 
construction. Further objects are to provide a method which avoids the need of a metal needle 
for withdrawing liquids from vials closed by unslitted plugs or septums, or from ampules, as well 
as for withdrawing or injecting liquids via pre-slitted rubber plugs. 

According to the present invention, there is provided a cannula having a hub at one end 
integrally formed with a Luer locking element for attachment to a syringe, and a tapered section 
terminating in a blunt tip at the opposite end; characterized in that the tapered section is of a 
length of 30-100 mm, and has an outer diameter of at least 3 mm at its large diameter end 
tapering therefrom to an outer diameter of at least 0.8 mm at the blunt tip, the cannula being of a 
plastic material sufficiently stiff and tapered such as to enable the cannula to be used not only for 
insertion through a pre-slitted, self-sealing plug, but also for puncturing a vial for withdrawing 
liquid therefrom, and also for withdrawing liquid from an ampule. 

According to further features in the described preferred embodiment, the inner diameter 
of the blunt tip is at least 0.3 mm, preferably 0.3 to 0.7 mm. In addition, the cannula further 
includes a cylindrical section between the hub and the tapered section, the cylindrical section 
having an outer diameter equal to that of the enlarged diameter end of the tapered section. 
Preferably, the cylindrical section has a length of at least 2 mm, preferably 3-10 mm. 

It will be seen that the dimensions of the novel blunt cannula constructed in accordance 
with the present invention are substantially different from those of the blunt cannulas heretofore 
used only for penetrating pre-slitted rubber plugs; thus, the novel blunt cannula has a much 
longer tapered section, longer by at least one order of magnitude, and a significantly smaller blunt 
tip, than the blunt cannulas heretofore used only with respect to pre-slitted rubber plugs. It was 
surprisingly found that cannulas constructed in accordance with the foregoing features may be 
used not only for penetrating pre-slitted rubber plugs as the existing blunt cannulas, but also for 
vials, and for withdrawing liquids from a vial or from an ampule, heretofore done by metal 
needles. 
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Further features and advantages of the invention will be apparent from the description 

below. 
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The invention is herein described, by way of example only with reference to the 
accompanying drawings, wherein: 

Fig. 1 illustrates a syringe including a cannula constructed in accordance with the present 
invention; 

Fig. 2 is an enlarged side elevational view of the cannula in the syringe of Fig. 1; 
Fig. 3 is a sectional view of the cannula of Fig. 2; 

Fig. 4 illustrates a syringe including a cannula according to Fig. 1 and a protector sleeve 
on the cannula; 

Fig. 5 is a cross-sectional view of the protector sleeve of Fig. 4; and 
Figs. 6, 7, 8 and 9 illustrate a syringe including a cannula constructed as illustrated in 
Figs. 2 and 3 for use in a number of diverse applications. 
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With reference first to Fig. 1, there is illustrated a syringe, generally designated 2, 
including a barrel 3 receiving a plunger 4 having a plunger head 5 movable towards and away 
from an end wall 6 of the barrel. The plunger assembly has a thumbrest 7, and the barrel 3 has 
finger flanges 8, engageable by the thumb and fingers of the user for moving the plunger towards 
the end wall 6. 

End wall 6 is integrally formed with a standard Luer connector normally used for 
attaching a standard metal hypodermic needle. In this case, connector 9 of the syringe 2 is used 
for attaching the cannula 10 constructed in accordance with the present invention. 

Figs. 2 and 3 more particularly illustrate the construction of cannula 10. It includes a 
hub 1 1 at one end having an outer cylindrical configuration and integrally formed with a female 
Luer locking element 12 cooperable with a male Luer locking element (not shown) in connector 
9. Cannula 10 further includes a short cylindrical section 13, and a long tapered section 14 
terminating in a blunt tip 15 at the end opposite to that of the hub 1 1. 

The tapered section 14 includes a first segment 14a at the larger-diameter end of that 
section integrally joined to a second segment 14b at the smaller-diameter end of that section. 
The smaller-diameter segment 14b has a longer length and a larger taper than the larger-diameter 
segment 14a. 

Preferably, the hub 11 should have an axial length of 7-10 mm, an outer diameter of 6 
mm, and an inner diameter of 4.4. mm. This will make the cannula attachable to a standard Luer 
connector on a syringe. The short cylindrical section 13 is used for receiving a protective sleeve 
(not shown) which is removed when the cannula is to be used. 

The dimensions of sections 13 and 14 of the cannula should be as follows: The 
cylindrical section 13 should have an axial length of at least 2 mm, preferably 3-10 mm, and an 
outer diameter of at least 3 mm, preferably 3-10 mm; the tapering section 14, including its two 
segments 14a, 14b, should have an axial length of 30-100 mm; and blunt tip 15 should have an 
outer diameter of at least 0.8 mm, preferably 0.8-1.3 mm. 

In a preferred construction, the cylindrical section 13 has an axial length of 3 mm and an 
outer diameter of 5 mm; and the tapering section 14 has a length of 50-55 mm, an outer 
diameter tapering from 5.0 mm at large-diameter end to 1.1 mm at its blunt tip 15. Preferably, the 
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taper angle M a M of the outer surface of segment 14a should be 3°, and the taper angle (0) of 
segment 14b should be 5°. The inner diameter of the blunt tip 15 is at least 0.3 mm, preferably 
0.3-0.7 mm, best results being obtained when it is about 0.5 mm. 

The complete cannula 10 illustrated in Figs. 1 and 2 is preferably made of a stiff plastics 
material, preferably polyethylene, nylon, polycarbonate, polyvinylchloride or ABS. 

Fig. 4 illustrates the syringe 2 with the cannula 10 applied thereto, and with a protector 
sleeve 20 applied over the cannula 10. Thus, the protector sleeve 20 has an inner diameter equal 
to the outer diameter of the cylindrical section 13 of the cannula 10, and has a length greater 
than the length of the tapered section 14 together with the cylindrical section 13 of the cannula; 
that is, the length of protector sleeve 20 should be at least 35 mm, and should project past the 
blunt tip 15 of the cannula by at least 5 mm. 

As seen in Fig. 5, protector sleeve 20 includes opposed flattened surfaces 21, 22 
engageable with opposed flattened surfaces of the cylindrical section 13 of the cannula to permit 
the protector sleeve to rotate the cannula when attaching it to the syringe 10 or when detaching it 
from the syringe. 

Figs. 6-9 illustrate the universal applicability of the blunt cannula when constructed as 
illustrated in Figs. 1-3 according to the dimensions described above. 

Thus, Fig. 6 illustrates the cannula 10, where attached to syringe 2, for withdrawing a 
liquid from a vial 30 closed by an unslitted rubber plug or septum 31. As mentioned earlier, 
presently used for this purpose is a two-part cannula construction which includes a pointed tip 
part slidably received within a blunt cannula part, such that the pointed tip part is used to 
puncture the unslitted plug and, when while retained in place, the blunt cannula part is used for 
withdrawing the liquid from the vial via the pointed tip part. It was surprisingly found that a 
cannula constructed as illustrated in Figs. 1-3, and according to the dimensions described above, 
could be used for puncturing and penetrating an unslitted plug or septum 31 in a vial 30 for 
withdrawing the liquid therefrom thereby eliminating the need for the expensive two-part 
cannula. This application of the novel cannula is illustrated in Fig. 6. 

Fig. 7 illustrates another application of the above-described blunt cannula, namely for 
withdrawing a liquid from an ampule 35 normally closed by an integrally formed cover (not 
shown). Thus, after the cover has been broken away, a syringe 2 equipped with a blunt cannula 
10 as described above may also be used for withdrawing the liquid from the ampule via the 
cannula. 
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Fig. 8 illustrates the use of a syringe equipped with a cannula 10 as described above for 
injecting liquid or withdrawing liquid with respect to an injection site, generally designated 40, 
via a pre-slitted plug 41. Thus, the blunt cannula of the present invention can also be used in this 
application equally well as the previously-known blunt cannulas which included a much shorter 
tapering section, as described above. 

Fig. 9 illustrates a similar application of a syringe equipped with a cannula 10 for 
introducing a liquid into, or withdrawing a liquid from, an infusion bag 50 via an injection site 
51. In this case, the injection site 51 includes a pre-slitted plug 52 and an unslitted separator 
layer, both of which are penetrated by the blunt cannula 10 attached to the syringe 2. 

While the invention has been described with respect to one preferred embodiment, 
including several applications of such an embodiment, it will be appreciated that further variations, 
modifications and applications of the invention may be made. 
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CLAIMS 

1. A cannula having a hub at one end integrally formed with a Luer locking element for 
attachment to a syringe, and a tapered section terminating in a blunt tip at the opposite end; 
characterized in that said tapered section is of a length of 30-100 mm, and has an outer diameter 
of at least 3 mm at its large diameter end tapering therefrom to an outer diameter of at least 0.8 
mm at the blunt tip, the cannula being of a plastic material sufficiently stiff and tapered to enable 
the cannula to be used not only for insertion through a pre-slitted, self-sealing plug, but also for 
puncturing a vial for withdrawing liquid therefrom, and also for withdrawing liquid from an 
ampule. 

2 The cannula according to Claim 1, wherein the inner diameter of the blunt tip is at least 
0.3 mm. 

3. The cannula according to either of Claims 1 or 2, wherein the cannula further includes a 
cylindrical section between said hub and said tapered section, said cylindrical section having an 
outer diameter equal to that of the enlarged diameter end of the tapered section. 

4. The cannula according to Claim 3, wherein said cylindrical section has an outer diameter 
of at least 3 mm. 

5. The cannula according to Claim 4, wherein said cylindrical section has a length of at 
least 2 mm. 

6. The cannula according to any one of Claims 1-5, wherein said tapered section has a first 
segment at its larger-diameter end integrally joined to at least one second segment at its smaller- 
diameter end of longer length, and of a larger taper angle, than said first segment. 

7. The cannula according to any one of Claims 1-6, wherein said hub has an outer surface 
of cylindrical configuration having an outer diameter of 6 mm and an inner diameter of 4.4 mm. 
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1-7, wherein the length of said tapered 


9. The cannula according to any one of Claims 1-8, wherein the outer diameter of said 
blunt tip is 0.8-1.3 mm. 

10. The cannula according to any one of Claims 1-9, wherein the inner diameter of said 
blunt tip is 0.3-0.7 mm. 

11 The cannula according to any one of Claims 3-10, further including a cylindrical 
protector sleeve having an inner diameter corresponding to the cylindrical section of the cannula 
and a length to project outwardly of said tapered section of the cannula. 

12. The cannula according to Claim 11, wherein said cylindrical protector sleeve includes 
opposed flattened surfaces on its inner face engageable with opposed flattened surfaces on the 
outer face of said cylindrical section of the cannula to permit the protector sleeve to rotate the 
cannula when attaching the cannula to a syringe via said Luer locking element, or when detaching 
the cannula therefrom. 

13. A syringe including a male Luer locking element, and a cannula according to any one 
of Claims 1-12 including a female Luer locking element attached to the male Luer locking 
element of said syringe. 

14. A method of withdrawing a liquid from a vial closed by a plug, comprising: 
providing a syringe according to Claim 13; forcing the blunt tip of its cannula to puncture and 
penetrate said plug; and operating the syringe to withdraw the liquid from the vial via said 
cannula. 

15. A method of withdrawing liquid from an ampule, comprising: providing a syringe 
according to Claim 13; breaking off the top of the ampule; inserting the blunt tip of its cannula 
into the ampule; and operating the syringe to withdraw the liquid from the ampule via said 
cannula. 
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16. A method of injecting a liquid or withdrawing a liquid via an injection site of a fluid 
containing bag closed by a pre-slitted rubber plug, comprising: providing a syringe according to 
Claim 13; forcing the blunt tip of the cannula through said pre-slitted plug; and operating the 
syringe to inject a liquid or withdraw a liquid via said cannula. 

17. The method according to Claim 16, wherein the injection site of the fluid containing 
bag is also closed by an unslitted separator layer; and the blunt tip of the cannula is forced 
through both said pre-slitted plug and said unslitted separator layer. 
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